Introduction
Deep venous thrombosis of the legs is a common complication of many forms of acute tissue injury-for example, surgery,' accidental trauma,' acute myocardial infarction, and strokes.4 Under these circumstances changes in platelet number and function, coagulation, and fibrinolysis occur which might favour thrombosis.5 Venous thrombosis more often affects the leg veins than the arm veins,6 however, which suggests that there is some difference in predisposition to thrombosis between the upper and lower limbs. The leg vein wall has a lower plasminogen activator content than the arm vein wall,7 and the release of plasminogen activator in response to venous occlusion-"fibrinolytic capacity" 8jis also considerably less in the legs than in the arms.7 We studied the sequential changes in the fibrinolytic capacity of the arm and leg veins and the systemic fibrinolytic activity in patients who had fractured their femoral shaft or suffered acute myocardial infarction.
Patients and Methods
Ten men and one woman (age 18-71 years) were studied after fracture of one femoral shaft without other significant injury. In all patients blood was first drawn from an antecubital vein without venous occlusion for measurement of the systemic fibrinolytic activity. Sphygmomanometer cuffs were then applied to the upper arm (cuff size 22 x 12 cm) and thigh (cuff size 50 x 17 cm). The uninjured leg was used in the patients with fractures. The cuffs were simultaneously inflated to mid-way between the systolic and diastolic arterial blood pressure as recorded in the arm for 12-5 minutes. Blood was then withdrawn from a vein on the dorsum of the foot and from an antecubital vein before release of the occluding cuffs. The fibrinolytic activity of these samples obtained after venous occlusion was taken as the "fibrinolytic capacity." The fibrinolytic activity of each blood sample was measured by the euglobulin clot lysis time method,9 using a clot lysis time recorder (Carmanan Instrumentation Ltd., Glasgow). The results were expressed by plotting the lysis times logarithmically against units of fibrinolytic activity,10 10 units being arbitrarily equated with a lysis time of 50 minutes. The paired t test was used for statistical comparisons.
Results
In both groups of patients the fibrinolytic capacity of the leg veins and the systemic fibrinolytic activity were significantly reduced two days after the onset of tissue injury. There was a significant increase (P <0-01) in the mean fibrinolytic activity of systemic blood between the second and 10th day after tissue injury in both groups (see table) . In the patients with fractured femurs there was no further significant change two months after injury, though in the seven patients studied after mobilization there was a small but significant rise (P <0 05) in systemic fibrinolytic activity from the level at two months. There were no significant changes in the mean arm fibrinolytic capacity after fracture or myocarcial infarction. There was, however, a significant increase in the mean leg fibrinolytic capacity of the leg veins between two and 10 days after fracture of the femur (P <0 001) and acute myocardial infarction (P <0 01). There was no further signifidant change either two months after femoral fracture or after mobilization in the seven patients who were studied when ambulant.
There was high correlation between the individual values of systemic fibrinolytic activity and leg fibrinolytic capacity (r = 0 79; P <0 001), but the correlation between systemic activity and arm fibrinolytic capacity was less close (r = 0-31; P <0 05).
Discussion
Our findings support observations of the early depression of systemic fibrinolytic activity after accidental trauma'1 and acute myocardial infarction.12 We also folnd a significant depression in the fibrinolytic capacity of the legs only two days after femoral shaft fracture or myocardial infarction which correlated with the changes in systemic fibrinolytic activity. Ifthe generation of fibrinolytic activity in the venous system in response to venous 1-6 ± 0-3 3 0 ± 0 4 3-3 ± 0-5 4-7 ± 0-6 1-7 i 0 4 2-9 ± 0-4 Arm fibrinolytic capacity 14-2 ± 2-6 12-5 ± 1-9 14-3 ± 2-2 17 5 ± 2-3 16-8 ± 2-9 13-9 ± 2-5 Leg fibrinolytic capacity 3-2 ± 0-6 8-0 ± 1-0 9 1 ± 1-5 8-6 ± 2-0 3-1 ± 0 7 5-6 ± 0-7 occlusion is due to the release of plasminogen activator from the vein wall13 our findings may be explained in two ways: there may be a decrease in the leg vein wall activator early after tissue injury, or the release of activator from the wall may be impaired. Whatever the mechanism, however, the difference between the changes in the fibrinolytic capacities of the arm and leg may be one explanation for the relative frequency of venous thrombosis in the legs compared with the arms after fracture of the femoral shaft and myocardial infarction. The early depression of leg fibrinolytic capacity may also be relevant to the observation that deep venous thrombosis usually starts at the time of or very soon after tissue injury.1 3 4 Our findings conflict with those of Karaca and Nilsson,14 who reported that the fibrinolytic capacity of the legs, in contrast to that of the arms, was increased after prolonged recumbency. One explanation for the differing conclusions is that these investigators studied different groups of individuals whereas we examined the same people sequentially.
The origin of the plasminogen activator responsible for the fibrinolytic activity of systemic blood is unknown. The close correlation between the fibrinolytic capacity of the legs and the systemic fibrinolytic activity suggests, however, that the leg veins are one important source of circulating plasminogen activator.
